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Abstract: This paper is the result of mineral exploration engineering.

[Objective] Sidaogou deposit is located in the Au—Cu—W ore concentrated area of the eastern Yanbian, and is a typical quartz vein
type scheelite deposit. This paper studied the property and source of the ore—forming fluids and genesis of the deposit, to promote the
understanding of the quartz vein type scheelite deposit in NE China and further prospecting. [Methods] This paper presents the
petrographic observation, microtemperature measurement and Laser Roman spectral analysis of the fluid inclusion, C-H-O isotope
analysis and rare earth element compositions for the Sidaogou scheelite—quartz veins. [Results] Petrographic observation indicates
that the liquid-rich, daughter minerals—bearing, gas—rich, and CO,-bearing inclusions coexisted in the quartz, and all the types of
fluid inclusions have similar homogenization temperatures, which indicate that they belong to boiling fluid inclusions. The lowest
homogenization temperature of the gas—rich fluid inclusion (283 °C) represents the ore—forming temperature. Laser Raman spectral
analysis indicates that the gas phases in the fluid inclusions include H,O and CO,, as well as minor CH, and N,. Scheelite grains
yield “hump” type REE patterns with weak negative §Eu anomalies. [Conclusions] The results indicate that the ore—forming fluids
of the Sidaogou scheelite deposit are oxidizing NaCl-H,0-CO,=CH,+N, fluids with high-medium temperature. C—-H-O isotopic
data indicate that the ore—forming fluids were mainly derived from magmatic water, mixed with a little bit of meteoric water, and the
carbonaceous material resulted from oxidation of organic material in the sedimentary rocks from the Wudaogou Group. Therefore,
Sidaogou scheelite deposit belongs to mesothermal vein type scheelite deposit, and the fluid boiling induced the precipitation of

scheelite.

Key words: fluid inclusion; C—H—O isotope; scheelite REE compositions; mineral exploration engineering; Sidaogou scheelite
deposit; eastern Yanbian area; Jilin Province

Highlights: The fluid inclusions and rare earth element compositions of scheelite were analyzed to determine the nature of
ore—forming fluids and metallogenetic mechanism.

About the first author: CHEN Cong, female, born in 1988, senior engineer, mainly engaged in mineral deposit and metallogenic
regularity; E-mail: 1010674241@qq.com.

About the corresponding author: WU Taotao, male, born in 1988, senior engineer, mainly engaged in igneous rocks and
metallogenic mechanism of endogenetic metal deposits; E—mail: 553583730@qq.com.

Fund support: Supported by the projects of “ Geology of Mineral Resources in China” (No.DD20221695, No.DD20190379,
No0.DD20160346), China Geology Survey (No.DD20242070, No.DD20230763), and the National Natural Science Foundation of
China (N0.41272094).

T VAR DY S V8 R AR 0 A 0 KR A R A v A3 A
THE D AR, e [FIAL B E T AR R A AR AR P X (R
K, 2017) . HrgaE A5 R WO, 48 i
2978 113459 t, IR F] T RAVAL, i E 2Rt i IX.
¥4 hy 1k ME— BRI ST 00 IR

DIAg & VB0 AR R 0 JE I AR AL AR D
DX P 1) RS 0 DR DA AR (4 4 B kAR 4k L ik
Z R REE, #32 EN AR E . BT,

1 51 &

T EDE A R R R E R, R
A R A A = [ Uk R 45, 2015) . FERGHBIX
) A7 B Tk R SRS T R T S S A ST R T
SR FH B B 5, (T RS, 20145 ZRR 4645, 2022) .
2000 LAk, Bl o BTSSR AN WIER A | Hb T $R
W BARWIN A, 75 Bt X AR B0 35 s 1

BRBEM, fESRH T R EILFH L 88
W IROBFAREE, 2013) L =K. HAK.T. ¥4
1 A SRS R AR (= A4, 2010,
2011; BAAETRAE, 2011) o 7 ABARIBEY IR 2 AHE
B 25 R (2 fish s 100 ) R 3 ik 5 19 o o, R 78
Horb i i s RIS T PR 0, 1 LA 420 .

FEI RS AR AR T XN LS 0 DR B IS AH G
WSS R R, FEAE TR T KA 4 I8 R A/ N
A I A B L TRRRAE | AR L R R 2R
BT AP BT 5 R U5 45 5 T (A = 2E 55, 2010, 20115
AETR, 2014; RIS, 2015; FREE, 2017), XF DUiE
B R I BRI T A T2 1, HOR A 5

http://geochina.cgs.gov.cn F1E M1 5T, 2024, 51(4)


mailto:553583730@qq.com
mailto:1010674241@qq.com
mailto:553583730@qq.com
http://geochina.cgs.gov.cn

551 4 5 4 )

WRHE 5 4 PRAE 0 AR 0 DU Y B4 PR B AR 5 L SRR B R B PA 1177

FRPEAW, A AR LRI A B, 51X
PR RSB 45 PR ™ e ik R PR A S5 [ o R 440
X TCEEH 20 T AT BRI A A0 PR B O B F
FEAN DS U Y S 2, T —E R B T
ARACH X A SRS RS8R — 240 T AR

R SCAE RS HE 10 2 T R 40 45 IX PN SHL R A B PR B
O A PR FCRAAE X FUATE 5T 2R A b, X
VU Y4 5507 R ARURL FL S B — 4 SE kAT TR e
FEAR G il S O R 2O o B, JF L& DUE VA
R PR Y S H i s R LA C-H-O [Rli 3= 73
A, LA RE VU3 Y4 #5 PR A4 ISR 3L (A T AR IR
A A AL, S R A

2 DX S A AR IX b

A 3 4 DX SR TP AR A AR | AR AU AR R FIER
KAFPERR P B A4 S L AR (] 1) o 2R
AR 3], S 557 i DX BN ot S R L 74 A A I
e 5 A8 A A B i 25 R 1) 38 26 T Il 488 44 114 3

120°

500 B 500

45° //’// A 450

] i 0 200 km|

130°

LR

B 1 Rt DX 4 15 K] 70 S B 00 2 S b DX A4 5 o7 5 (48 Wu et
al., 2011 1&2¢)

F1—4PHT R F2—30f—5% LW 245 F3— P il — I 22 W7 2

F4—rWe—TF i —ifg Jo— 5 /R I —Jg 3 5L W s F5S—PE iR
—RFATHE—FHHFLEGW; Fo—BUMRIL—RITIK 245 F1—I%
I—E R
Fig.1 Tectonic division of the NE China and tectonic location
of the eastern Yanbian area (modified from Wu et al., 2011)
Fl1-Mudanjiang fault; F2-Dunhua—Mishan fault; F3-Yitong—Yilan
fault; F4—Chifeng—Kaiyuan—Hailong—Fuerhe—Baijin fault; F5-Xar
Moron River—-Changchun-Wangqing-Hunchun suture zone; F6—
Hegenshan—Heihe fault; F7-Tayuan—Xiguitu fault

e s A AR IR, 200 T PR RS A i 3 S
T I 3 31 28 5 P 40 LA KA IO VA 1
BT AL (W et al., 2000) .

TENARETLER XN EBTE A 14K
RUESH R (A 8 VRS IR | 2 A/ IS BT IR (H3E 74
FIVUSE VAR PR ) LK 2 A8k 5 (B A 2+
WA D o AT TP XN 2 AN
FURL A 4 | IR, 45 KA A /NP R 7 B A 4
BT PR . 7N (R A BB A TR 4 B B R FNA 4 7 PP iR
PORIKAL &0 IR, 586 IRE IS4, LM AT
A E 2R b X Y Au—Cu—W L&A X (K 2) .

W45 X P 2 R A 2 Bk T A AR
L2 B AR O AL, DAL RS b ) A bR R A A e
AR FGEARRR AR TS RO 3, A ISR
TE RN S R A (K 2) . HIAW
EETN LD T 4R A AR N A A X AR
AR FR R RR P vt K s . LR A R E
WUURUURLE, A AR s BHC AN
FORHRANA A BaBRRKARRE . B A
N R AR 2 15 B 3 o B R e S SR
T, WM A AR HDE R T et ot R s
L4 fh A% 7 7+ (Chen et al., 2014, 2015) . 25 A it
(1997) ¥ iZE A7 A Rl BRIk Difs A . Bé
WA A 54, g &R 4 AR XA RN &
BLRAZ A0 . SR B R T DA HIX,
AT L MDA T A B b i A
A, HUTRUSUA R EL T i DR R 4L A
BTN A SR JE 1 DX o AR AR ek R 1 e AL A
o FCRIHATE B3 A A8 Sy ik M X, KA
TR AR BN, BB — & 1 AR A
FHE G VTR R 1S, L6 5 4 R . & Bk
W b A OB D 7 AR BN ICE B, R
A BAR | AFLIR B AR LA B e L 5 2 ff e
TRIE AU

R A ) DB KA — & Ak — DU & VA —Hi L
VT8 15 2R PG ) 2R 9 — i T — i ik S b —E
H—A PR W AT, #8  HHAR IX R S 2
po8 = DAy N T 3191 L i N [ e i I | N G S B i
JC IR W 244 25 0 B X N A9 0™ PR () 19 225 (1]
AR ST R ETEAS L PR AR

http://geochina.cgs.gov.cn F1E M1 5T, 2024, 51(4)


http://geochina.cgs.gov.cn

1178 ex | o Ji 2024 4
130°45' 130°55'
‘ Quaternary
W
NV R F DA e Fﬁé%EME
7 aleogene Chuandishan
. Formation
— =B REREAH
AR CRLE oL Trif;siq Tuopa;gou
Formation
CERRDIEWHE T U

< PVAY ERIE TR

LR AR

ZEREER

T3 VAT

43°00'

S RRCA=L s

Permian Wudaogou Group
Xiangfangzi Formation

CERARDIEWE e
Permian Wudaogou Group
Yangjingou Formation

I . & & Ft i e D vk
Permian Wudaogou Group
Madida Formation
— & ARHAEA
Permian Sidonggou
Formation

AN KA

Mesozoic diorite porphyry

oW 14

L A 1 NP
Early Cretaceous
granodiorite porphyry

o = 4l 7 1 1 K
AMTE 5 N
Middle Triassic granodiorite
and granodiorite porphyry

TN
RHAE M &

Late Paleozoic biotite
plagioclase granite

=B AR R K S

Middle Triassic granodiorite

e ol B AN K

Late Paleozoic diorite

BT
Gold-copper deposit

SR ()

Gold deposit (occurrence)

IR ()

Scheelite deposit (occurrence)
7 2
| Fah

K

Village

130°55/

K 2 TEHARER Au—Cu—W 4L X b R 1K
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Fig.5 Micrographs of the fluid inclusions in the Sidaogou scheelite deposit
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TG SR ER T R 36.6%~50% NaCleqv.

(3) B HN T CO, = AHAK A AL FEARTE VS i —
Th iR FE WA CO, [ AR 45 16 TE S —69.4~
—57.4°C, CO, K G WTHRIRIE R 8.4~9.8°C, Hin It il
JE FAH I 25 28 (Roedder, 1984 ), SR A5 A0 I A

2 MEABT AAEMBLYT FREEREERRIESR

Table 2 Microthermometric results of fluid inclusions within the quartz and scheelite of the Sidaogou scheelite deposit

BER B B R AL ERSA VAR TR AGEMK COMME  COER COEB%y e — R4y
Y mB Gl C BESC EESC BEC WMLEE/C B—EE/C O EBE/C  —FR
s—2 e EA (40D -5.7~0.8 138~357  ¥iMH

M (86) -10.0~0.8 194~361  iAH
. A (6) -13.0~4 283~435  SAM
Y- .
b A e,
* S OBTHW=AM (T 280~423  273~362 294~423 TR
s-3  AEE AN
- HCO,=H (5 ~69.8-—59.4  8~10 17-29  202~329 it
- ERUH (S —3.3~25 160~278 il
TRV i () 74 84 AU
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Fig.6 Histograms of homogenization temperatures (a) and salinity (b) of the fluid inclusions in the Sidaogou scheelite deposit

} 0.41%~3.19% NaCleqv; CO, F 4 &R &R/ 24— &
WA, B ¥ — B R 17~29°C, 4K Touret(1977)
IR CO, HE R 0.57~1.1 glem’; %2 A4 5
KL oE 2 —IR AT 202~329°C.

(4) 1 R B 1Y & RO K7 R R A &
Y — AR, HH— A 160~278°C, HivK S
B R-3.3~-2.5°C, HE b A XA R A 5 (Hall et al.,
1988), il B AKER N 4.16%~5.39% NaCleqv; 1
TE AT N R —A 8 AR, 2R R R
B —SSOM, ¥R 284°C, HUK £ B N
—4°C, AR B R 6.44% NaCleqv.

FIFH R R NaCl-H,0 & R B E Sl B
A (Sterner et al., 1988), fili B & A1 £h 709 = FH/K
WAL BRI U J1 A T 36.85~38.46 MPa; 1R 4
BB U (1990) T3 B 1R J1 9 2256 28 3 (P=P,x
T/T,, P=219+2620%0.01xS; T=374+920%0.01xS,
K Py ARG 5 Py R TR 075 T, S —
TR Ty MR IR ), TH 545 SR KA R 2
BB 1/ T 13.3~38.11 MPa, WE{E4E 75 15~
30 MPa. FJFH#h 3= A 25 (2008 ) FI ik 28 4 17 PR A%,
W REE A 2, A6 58 DU B Y S PRI R R
21°4 1.3~3.8 km,

5.3 REBRESHERDBAALENIE ST

X S BT A SRR S B BE KA ) 5
R B SO A AR SR R A A TP g A A
T T HOCh 06t . T R BoR, B AHE

ERSHA R EE S CO, FIN,, IR PIHH 2
A A R LA HO Fl CO, 3, i A /b & CH,
FIN,(E 7)o PR, DUSE IS R 320 i B
AR A NaCl-H,0-CO, IR R, I &H —E M CH,
N, Sk mrd SRR b & co, = A
PRI & CO, 4k AL IR BE AR T4 CO, ArBEprRifE
{E(=56.6°C) &5 S IR R e T ey /i CH,, %5 HAth
RS AEAE (SR SCHE AR SR TE, 1993)

5.4 C-H-O FMIHEHFHER

IUBTEAREER R S R o I NS KR IR RN R VN
C-H-O A F /A5 R WL 4% 3. WA IR
) 1S W T 46 3 19 3 1A 1) 6" Onyo TEL 4 —5.46 %0~
~4.16 %o, 6Dy gyow TH I T —83.2%0~T71%0; £1 95 N
TR 68 0m,01H 1 0.04%0~2.64 %0, 6Dy gyow TH N
~71.5%0~—58.7%o; W 2 i 1) & L[] 7 R 7 1E AH
T, X 6" 00 BE A 22 575 BLAD, FIEST RN S P25 HE
i B AE KR 5 A 3K Z 0 (F 8a) o LA AFAF
P, DUSE IR IR B LT AR L ROK O =,
IFRA DR B RAEK,

A FA S C [ sl SRR, MUiE
TS RAT FRE S Y 61°Copp THH—17.9%0~—15.6%0,
H ST 1 6"Cops 18 H —22.1 %0~—20.7 %0, 5 17T
ALY 6" Copy MEAHIT (=29 %0~—10%0 ) 5 H 7E
6" Ospow—0" Cop PR, MARE S R BCR K- A
([ 8b), RUNZXAH Rk 5 TR B
FALTERIA G,
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Fig.7 Spectra of laser Raman microspectroscopic analysis on the gas phase within the single fluid inclusions of the Sidaogou
scheelite deposit
a, b, d-Gas-liquid two—phase fluid inclusions; c—Gas-rich fluid inclusions

=3 MiEA4T K C-H-0 R ESTER

Table 3 C-H-O isotopic data of the Sidaogou scheelite deposit

Y FEMER 8"Cyppe/%o 0Dy spow/%o0 5"0y.svow/%o 61%04,0/%0
S-1 SELrn —-20.7 —83.2 6.2 -4.26
S-2 =N -22.1 -71.0 6.3 -4.16
S-3 Sk -21.0 -73.3 5.0 —5.46
S-4 YK -17.9 -71.5 10.8 0.34
S-5 VEE 4 -17.3 —-62.5 12.1 1.64
S-6 e -15.6 -66.9 13.1 2.64
S-7 YK -16.8 -59.7 10.5 0.04
S-8 VEE 4 -16.4 -58.7 11.7 1.24

5.5 BT LT EMEKUFES

VU S8 VA AR S — 0 ok o8 A RDRL 2940 1Y
ICP-MS i LR g5 R % 4. A8 1M+
JLE B (ZREE) N 125.62x10°~127.57x10°%, LREE/
HREE 4 0.36, (La/Yb), 4 0.12, £ #2865 + 5 H

i 2o ZE BB 5 i, PR T R B E R,
TERR T oTZER A bR AR BC 43 B (1] 9) R B
Sy b E SRR “Gele T AL, eAh, H SEu fER 0.76~
0.79, 6Ce fH R 0.90~0.97, F2HH PUE V4 830 HA

%11 Eu

SRR T Ce S RHE
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&l 8 PUIH VAR TR 618 On,0 —6Dy_syow (2, EE I Taylor, 1974) 5 6" 0gyow—0"Cpps I (b, 3% Ray et al., 1999; Hoefs, 2009)
Fig.8 Diagrams of ¢ 180H20 8Dy _smow (8, after Taylor, 1974) and 6"*Ogyyow—0""Cppp (b, after Ray et al., 1999; Hoefs, 2009)

®4 OEHBTRBBT HITRAK (107°)
Table 4 Rare earth element compositions (10°°) of scheelite
grains in the Sidaogou scheelite deposit

FE il SDG-1 SDG-2 SDG-3
La 1.79 1.78 1.76
Ce 7.94 7.96 7.58
Pr 1.69 1.68 1.76
Nd 12 12.1 11.8
Sm 7.28 7.35 7.52
Eu 2.78 2.82 2.92
Gd 16 16 16.1
Tb 3.7 3.78 3.84
Dy 32.1 32.8 32.8
Ho 7.54 7.74 7.72
Er 19.4 19.9 20
Tm 2.4 2.46 237
Yb 9.91 10.1 9.74
Lu 1.09 1.1 1.06
Y 214 214 210

SREE 125.62 127.57 126.97
LREE 33.48 33.69 33.34
HREE 92.14 93.88 93.63
LREE/HREE 0.36 0.36 0.36
(La/Yb)y 0.12 0.12 0.12
5Eu 0.76 0.77 0.79
5Ce 0.96 0.97 0.9
) )
6 I B

6.1 BEREERERRT RENHE

AL BE A R 2 R B, DU VA B8 R A
DR RS T B B I A G B A A A O, f 4
R K R LR R ORDK IR R A
CO, KIF AL RS A1 h 10 — AR IR 5
TR 4RI, FERKAH YA S R — PR T,
AL EJURAS [F) 28 B A ZE AR A (18] 5) 5 7T
Mg FE b, WA R 2 — W, B

1000 E T T T T T T T T T T T T T T T E
100 | -
[ E 3
K u ]
10 L E
o F ]
of r b
i L i
IE O I 3
E Scheelite 1

0.1

LaCe PrNd SmEuGdTbDyHo ErTmYbLu

P9 DUIE VA RS E™ PR B H BRORE B A1 bR e ARG - e R mer ith
28 (bRUEILBE (H Y% Sun and McDonough, 1989)
Fig.9 Chondrite—normalized REE patterns of the scheelite in
the Sidaogou deposit (normalization values after Sun and
McDonough, 1989)

AR — 25, 1 & SR E
P — VLB T 283~435°C, & WA AL AR 1Y 1 — 6
FEANT 138~361°C, &% F0 ¥ — A B A —R
T 294~423°C, —Hm9AS A 420 (& 10), X
5k SCHEFNBR R HE (1993 ) BT I 40 A s AR fu 3
B R R — 3. PRI, DUTE 8 A8 PR A7 e —HUkL
ST B B AR & A W VR . Wk BB AE R )
ik 32 DX (R P AR AR v R B I A 43 B 1 I X )R
FIWr (TS A5, 2013) o . ARER BE TR AR S 25 7 280~
360°C i YU 5 oh i 25 (1] 6a, (&1 10), R W R4S
AT AR TE 280~360°C. B X [B] A A T 50 B 114 i
B1ER

W A 2 A AR AN R S A AR, R,
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Fig.10 Diagram of homogenization temperatures versus
salinity of the fluid inclusions in the Sidaogou scheelite deposit

0 1 ) B (AR T AR A5 110 44— LR 0 R g (i ] LAAR
FEA B TREE A ) (e 5545, 2004) o DUE VA
W RAT SRR S0 B BRSO IR & A ok s, AN
P —J3K T R B AR A B A, & o
A B R 1 B AP 4 — YR 3 T AR W I A AR 11 A 3 IR
BE(EH, 2012) . BAOMIRES R BN, & E
I (R A4 — LB g 283°C, X 5 [ 3ch s | KSR
T A AH 43 B () 3R B 1 1R (280~360°C ) — 3k, iF—
AEI T E AR T 280~360°C & A T SR A
WEVER o BLAbh, A=Kk (8™ By Be b i (8
THNEBMEARKGERNY - REELEDT
263~284°C, WEAK T8 15 VE H A A= IR RE, B 7= T 8
AR A& T A 4SS S S D05E, IR —2 3k
TR B A ) T A L AR

bR T AR B R AR A BT Ak, VS 1
SV 0 o T o S W R P A £ e S
RV RIS H A B AR BT S SR U ( Ghaderi
et al., 1999; BEFEE 45, 2006; 1T = 4= %, 2010; 7K 4%
45 2012) . Ghaderi et al.( 1999) 2 4 74 31 £
Kalgoorlie—Norseman Hli X HIE 4 47 R H 8 ik A3 97
YIS 1R LT R AL, B S ET () REE Bl 37
KA AR AR S, HA X A REE fit
AT R A T R B U 25 5, AT

1% (T T i L S R 1 i

REE e B0 T HR I R 195 Na iy b M
A, 7 PR REE BC 3 AU 7S 1 g il e R 1Y
B LT R B AR R A . PUE A AT R
FIESH" (4 REE PR U2 3L 25 A Bzl =0 il
E-RICE W SR TR = e o I S v e 17N

R AR ALPE R AR B RRAE . X 5 SRR AR Y
DU A E AT PR 32 T It 1A e 1 < B0 A 0 S R s
ER BEAIRER BE PSS AR AR A, A ) S A v AT
e R EACMA T B (B4, 2023) . 254 1
WAFGY, 256 AR B RS B o o BT 25 5, DU iE
WA IR A 32 T AR b TR A Y
NaCl-H,0-CO,=CH +N, ({3 fA .

6.2 B imARIE

VU S Y S A R T T R R AR Y
50,0 T8 H —5.46 %o~—4.16 %o , 6Dy.qow 1H M T
~83.2%0~—71%o0; A1 H IR 6'5Op,0 TH N 0.04%0~
2.64%o0, 6Dy qyow T H—71.5%0~—58.7%0; |34 6040
Fl 6Dy gmow TH 5 HL A 25 38 JK &8 Ry 42 i (D=
—80%0~—50%o0, 6" 04,0=15%0o~+7%o; Taylor, 1974) ,
£ 50,0 ~6Dy swow EI L, FIES B FIA 55 W5 S E
it s SAVEFE T K LR 5 5 Kk 2 18], FLEE ISR 2
K 10a) . PR, PUIE IR RGBT A LA
HoK R F, HIRA — KK,

VU 38 VA BB R A JEAE Y 6 Copp fH (—17.9~
—15.6%0) R ESH Y 6°Cppp 1 (—22.1~-20.7%0), 5
DB P 67 Copy EAHIE (—29%0~—10%0; Hoefs,
2009); 1M HAE 67 Cppp—6"* Ogyow F i H1, FE i s K
R AT A A (] 10b) , B 7R DU VA 44915 R A
TR AR HR B TT BE R R T TR AL ) AR A
o BRSO GG Hras S nT A, DUTE A H AT R
S AR I & D AN E Y CH, FT N,
PRN A5 (2001) A58, B h N, E2ORIE T4
ML o it . S B0 (B 5) BY 43 Mt LA B
RUE N, FBCRAER . & ST R I HIE R R AR
[l A F O DUGE I A 0 H I b )2, T AR T K
Ll =2 L i i B AR B OB A AR, e v A8 i
WE . A DB AR BB DA SRR AN [ AR B
E AT (Chen et al., 2015) . AR LA FPTFA
FRLA I, & AR K RO, Al T U RS N A HLY 4
A R A, 78 BB s I Bl e A 213 A
o T B AR R UURUS A B B o i, D
ANFE AR S W) (o B 19 50 S5 AE
J& CH, Ml N, 3 A DU IE I 298 s i i 3207
Ko BAL, BB RS A N A PR A
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Wi K T B, AR R 2T Nat T Ca™*
(RETE(EAE, 2006), WM™ M BUERME T FE 1
B I
6.3 HHRBRERRT ER

VU B VA B8 R T A S A B R R A Y
AT G, SZ AR AT 1) W A
Pl 7 A VA R AR T R A AR A A
NA RN, LA R 35 B fisy BT s & & AR 1
HIR AR AR, RELR . 4 BEL S TR I A
AL AR A A AR A B AR — R
(283°C) WL W i, 25850 XN
MR il PR KT B IR —— & I B R AR
TE YRASH PR A HLSURAAE | 37 1 R S LA o AR 45
T AT EE, P PR PR A A RRAE AR RN L L h AR
I RAR—30(F 5) . PFIL, PUIE AR R i
PR RS R

HEFI AR TR A | H B HE DX PN I ARk 7R Y
IR G5O B L B B AR 4. TEERI(2012)
N & V0B IR VRS A B ik 5 T K 3y 24 ik
25 8] 2R B, IRHZ 0 R e FaE L e 4 . X
B (2014) 28 ¥ 4 VA B0 X PN A i) BE2 AR 1)
17 U-Pb 4E1% K (249.442.7)Ma, & 1850 47 H ik Y
= BEAY Ar-Ar 45384 0 (231£1.2) Ma, FE4K I K &L
B E W 4 IS0 KB L T R —rp = & 1 (249~231
Ma) . BT ESE 8] Sm-Nd [FA7 3R 2 4F, 3k

1F B ZEITLRARIE K (251.742.9) Ma, 544085 TR
T = N TR AR 3% (251.942.2 Ma) — X,
F AR X PIR KAY ( 450 0 R TR R T S iR
I (BRER, 2017)

W — % THESH I, 8300 ZR 3 b DX AT b 1ty ST
5 o P15 A R I BF R 3 = (5K, 20145 BRI,
2017), & B AR 0P | JUAR Wi, IF1
Wil 2 RS (1) R P25 JAR A o T SN R 52 AR
VR BOTT Hse P BB A fil, T8 R R
PR 0K, TR IR 45 e 0, 43 S W 06 1 s 29 1)
BB AR, AV 2 AE VG B AR ) W FHR A,
FEZE N S A (OB WA B, 5 &R s
B B A A SR A ARRIZELA A kA R4k
IRYAEH, 2 BOUT 1%L W, Ca, Na 4 W%, IF
fifi N, Al CH, S K ARG &0 AR IE R . %
WA E & H,0. CO,. N,. CH, &8 &Rt sr, N
Oy FEAE R, WA 1 4B T, #K R (B ) %
oy 3 = | K NS DR SRS R NS < N i R Y
TARIRZE I TR 2L 1 — 20 5K T, ARAEA R
15 B4R 25 ) N Al s, 5 R Tt A PN 97 4 47
LUk, JLHE CO, MUK, X EF AR pH (ETF
o A AR R AR B SR R i [R] SR AA PR A R
FE R ) R T B, TR e 4 B 2 b i A, e
HRAAR N WO Ca” ULIE I i (890, E i i
TVUE I AR (E 1) .

R 5 TIAKER Au-Cu-W T E X B TR RFFEXT tE
Table 5 Comparison of the geological characteristics in the scheelite deposits of the Au—Cu—W ore concentrated area of the
eastern Yanbian

R AT DT T TR R [P Smm——
R T T
WM MRS (D i AL K (1) W= AR K ()
N ALk . NW. NWW [a] 7 2 8 TUE A 3
AU Ak Al Kl ) W 2L K i FARTIE A g ) iy L i | .
BRE NWEFINNERB S iRm0
B,
TR 2 TR BT A R R s e w0 IRIB TR it
AR E HHHENWIA RINNEFI BT 2L R 0 30k Bolk, 5 akscte b, Bk k. o n e B s R
il A R 5, TRSRE. BN SR
AR, B, RN S e i
AR
E T N, bR, B
K 3 W A
SEEW OETONE, bR Eﬁwgigéiigg‘ﬁﬂw‘W\ﬁﬁw\ﬁww%,ﬁ%%%
BRI RSB B ARIREE
§ ~ o REl. BT G, R R, WK AL, BEEHL. 15
VRO R BRI HEEH. & i 4
Bamle R B BRAL RRA ) T S e 2 (SRR AL
PRRE AR R

BRI A3

PRIESE, 2015

fE =%, 2010
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Fig.11 Sketch map showing the formation of the Sidaogou scheelite deposits in the eastern Yanbian area
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